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@ Surglcallnatniment for Implanting proafhetio heart valvas or the like. 



® This Invention refers to an Improved Instrument for im- 
planting bioprothesBS (OR) in cardio-surgery, comprising an 
expandable member (18) essentially In the shape of a molar 
tooth that, in the expanded state, keeps spaced apart the 
threads if I) utilized for sewing the bloprothesis in place, while 
the bloprothesis (CR) Is introduced into the patient heart ICC). 
This avoids that the threads (FL) get hooked to a part of the 
bloprothesis base (BA) that is usually made from a synthetic 
material rather rough. 

The expandable member in the not-expanded state allows 
the bloprothesis ICR) to be easily placed and removed from the 
supporting head 123} of the instrument. 

Furthermore the position of the supporting head |23) is 
adjustable in order to fit the axial dimensions of the blo- 
protheses (CR) which vary over a wide range« 
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TITLE MODiFIED 

see front page . ^ 

IWSTRUMEIVT FOR USE IM SURGERY INTENDED TO RENDER IM- 
PLANTS OF BIDPRDTHESES' HUMAN ORGANS MORE EASY AND 
SECURE 

□f DomEnicD IDRIO 

The invention refers to an instrument to be employed 
in surgery and intended to render more easy and secu- 
re the implant of bioprotheses in human organs and mo- 
re particularly the implant of a valvular bioprothe- 
sis in mitralic position, and it is in connection with 
this intervention of high "open heart" surgery that 
the invention is disclosed and illustrated. 

More precisely, the invention concerns an instrument 
that is an improvement of the instrument subject mat- 
ter of Italian patent application Wo. 5D586A/79 filed 
on 16th October 1979, of the same applicant. 

As it is known to cardiologists and heart surgeons, 
serious mitralic alterations are nooj surgically trea- 
ted substituting the mitralic valve with a valvular 
bioprothesis . 

This valvular bioprothesis comprises a base or support 
of a biocompatible syntetic material, as the material 
sold under the Trade Mark "TEFLON" and three "tabs" 
of animal origin which constitute the moving parts of 
the valvular bioprothesis. 

The base consists of an annular lower part and three 
»'peaks" circumferentially spaced by 120° and separated 
by three "saddles" which form together a up-and-down 
profile to the edges of which the tabs of animal ori- 
gin are connected. 

To fix this bioprothesis in place in the patient's 
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heart, a number of threads are utilized, one end of 
uihich is anchored to the mitralic annulus of the pa~ 
tient that has previously been deprived of the al- 
tered mitralic valve. These threads are inserted in 
a flange provided at, the louier annular part of the 
bioprothesis base and the bioprothesis is caused to 
slide along the threads until the flange sets aga- 
inst the mitralic annulus to uihich the same is then 
seued by means of the same threads - 

This surgical technique has the serious drawback 
that, during the sliding movement toward the mitra- 
lic annulus. one or more threads can get entangled 
in the bioprothesis support, that has a rough sur- 
face, and consequently either a distorsion occurs 
of the bioprothesis, when the end of the entangled 
threads are tied, or a faulty connection 'of the bio- 
prothesis is obtained with the -dramatic cansequence 
that the intervention must be repeated. 

At present, to avoid this dangerous occurrence, the 
connection of the bioprothesis to the annulus is in- 
spected from the inside by means of a dentist's mir- 
ror. It will be evident that such inspection, under 
the conditions in which this kind of intervention 
is carried out, besides being very difficult and i- 
naccurate, unduly protracts the duration of the in- 
tervention. 

The object of the above mentioned invention of the 
same applicant was to provide an instrument adapted 
to support the bioprothesis and having expandable 
means that, in the not-expanded state, allows the bio- 
prothesis to be placed on the instrument supporting 
head and removed therefrom, while in the expanded 
state, it keeps the threads spaced apart from the 
bioprothesis base, thus avoiding that the threads 
may got entangled therein. 

This previous instrument comprises a rigid tubular 
body having a fixed head adjacent one end thereof 
and a small spherical ball of a resilient material 
fitted on this end. that can be inflated or defla- 
ted through the opposite end of the body- To this 
purpose,, the opposite end is provided with a one- 
-way valve and can cooperate with a device adapted 
to supply air under a slight pressure. 

Such instrument, although quite satisfactory, has 
some drawbacks . 
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First of all the fixed head supporting the biopro- 
thesis cannot fit the different dimensions of the 
bioprotheses u,hich, according to the dimension of 
the heart to u,hich they must be implanted, uidelu 
vary both in diameter and height. Particularly the 
height or axial dimension of the bioprothesis va- 
ries considerably as betu,een a minimum of 11 mm and 
a maximum of 26 mm. 

This uiide variation of the bioprothesis height re- 

to the h" 'h'' '''' '''' ^^"^ proportional 

to the base diameter uihich, in jturn, is due to the 
diameter of the mitralic annulus of the patient's 

Besides, the spherical shape of the expandable ball 
did not prove to be optimal, since the outer sphe- 
rical cap thereof not only is unuseful to its fun- 
H L ""^^ constitute an obstacle to the 

Introduction, of the bioprothesis in place. 

Accordingly, it is an abject of the invention to 
tZ^T- improved in comparison uith 

the Object of the previous application mentioned a- 
oortinn h";" Position of the bioprothesis sup- 

porting head can be varied ujith respect to the ad- 
jacent end of the rigid body according to the axial 

tZTr.'L''' bioprothesis to be Lplanted so 
that the latter and the expandable member fitted to 
the^adjacent end are in the reciprocally op.timal po- 

fl further object of the invention is to provide an 
improved instrument having an expandable'me'^er ha- 
VI ng a shape dif f erent . f rom the spherical shape 
More precisely this member has the truncated shape* 

?unctroi%^ ' '° ^° t'he 

ITIIT^ tt *° perform. This shape can 

mLh! ' by either forming the expandable " 

member in tu.o parts or in one part only. - 

.^Jth^rPf"''"" described in more details 

u-ith reference to the attached drau,ings. in u.hich: 

Fig. 1 Bhouis a section of the instrument of the in- 
vention uath the expandable member in the deflated 

place! In ' shouiing a bioprothesis 

Placed on the instrument, and the particular shape 
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Fig. 3 is a fragmentary section shoujing the instru- 
ment adjusted for implanting a bioprothesis of a cer- 
tain height; 

Fig. if is a similar section shouing the instrument 
adjusted for implanting a much higher bioprDthesis 
than the bioprothesis shouin in Fig. 3; and 

Fig. 5 shows a perspective view of the base of a val- 
vular bioprothesis to be implanted. 

Particularly referring to figures 1 to k, the ins- 
trument of the invention substantially comprises: a 
tubular body 10, an expandable member 11 the mouth 12 
of which is sealingly fitted on one end of body 10. 
referred to by 13; a supporting member 22 for the 
bioprothesis cooperating with body 10; a^valve 1^ 
placed in the end 15 of body 10 opposite to end 13 
supporting member 11; and a device 16, consisting of 
a syringe (Fig. 2) adapted to be fitted to end 15 for 
inflating member 11 through the bore of body 10, 

Expandable member 11 is generally of the shape of a 
molar tooth crown of circular cross-section having 
a flat or slightly concave upper portion and a wall 
or skirt 19 depending therefrom merging with mouth 
12 sealingly fitted over end 13 of body ID that is 
provided, to this purpose, with an annular projec- 
tion 20. 

As easily viewed in the drawing, a length 21 of body 
10 is externally threaded at a little distance from 
end 13. 

Unlike the instrument disclosed and illustrated in 
the above mentioned previous applicati.on . in the in- 
strument of the invention, support 22 for the bio- 
prothesis is formed separately from body 10 and com- 
prises an annular head 23 having an integrally for- 
med sleeve referred to by 2k. havin an inner diame- 
ter greater than the outer diameter of body 10. Fur- 
thermore, a length 25 og inner surface of sleeve 2k 
is also threaded so that it can be screwed on thre- 
aded length 21 of body ID. 

Accordingly, support 22 is assembled to body ID- fit- 
ting the latter into sleeve Zk and screwing it onto 
threaded length 21 whereby the position of annular 
head 23 can be varied with respect to end 13 of body 
10 and the same depends on the entity of the screwing 
of head 22 onto length 21. 
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The pitch of matching threads 21 and 25 is very short 
and consequently the engagement of the two pieces to- 
gether is irreversible. 

By this construction it is possible to adjust the a- 
xial position of supporting head 23 on body 1D with 
respect to end 13, therefore the distance betueen up- 
per face 26 of head 23 and the base of skirt 19 of e- 
xpandable member 11 is identical with the height "h" 
of the bioprothesis measured between base BA of the 
flange and point PT of cusps CP, i.e. to the axial 
length of the bioprothesis to be implanted, this he- 
ight being "hi" in the case of fig. 3 and "h2" in the 
case of fig. k, with h2 h1. 

In this way, the valvular prothesis carried by annular 
head 23 is kept exactly in place hy expandable jnember- 

11, whatever its height can be. 

As regards the utilization of the above described in- 
strument, after the insertion of a number of threads FL 
(fig. 2) in the mitralic annulus AM of heart CC of the 
patient and the insertion of some of them in the an- 
nular lower part BA of support CR with member 11 in 
the deflated condition, end 13 of tubular body 10 of 
the instrument is fitted in the bioprothesis until lo- 
wer part BA thereof is placed against upper face 26 
of head 23 that will be in an axially inner position. 

The^pcint of syringe 16 is then introduced in the bo- 
re 15A of body 10 (fig. 2) so that air under a slight 
pressure is injected in expandable member 11 that is 
inflated. Thereupon supporting head 23 is caused to 
move toward end 13 by screwing sleeve 2k on thread 21 
ir order to lightly clamp the bioprothesis between an- 
nular head 23 and skirt 19, as it is clearly illustra- 
ted in figures 3 and ^. 

As clearly illustrated in fig. 2, the diameter of la- 
teral skirt 19 is substantially identical with the 
diameter of annular head 23,. when member 11 is infla- 
ted, accordingly sewing threads FL are kept in tensi- 
on, clear of support cusps CP and base flange BA of 
support CR while the bioprothesis is guided to place 
against the mitralic annulus along threads FL. 

Furthermore, since lower part 19A of skirt 19 has a 
smaller diameter than upper part 19, the points PT of 
cusps CP are slightly retracted, whereby overhanging 
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.19 of member 11 is radially projecting with respect 
thereto, thus avoiding that these points PT can hook 
seuing threads FL. 

Once support CR is inserted in place, i.e. against 
the mitralic annulus, wherein the valving action is 
performed by the flaps of animal origin connected to 
the support, which flaps are not shown, member 11 is 
deflated acting on valve element 16 with the syringe 
beek, thus causing the air inflating member 11 to flow 
out through tubular body 10, 

End 13 of the instrument can now be easily taken out 
of the bioprothesis . that is then sewed to place by 
means of threads FL» 

It is important to note that the bent shape of body 
10 is very useful as it allows an easier and better 
introduction of the bioprothesis, particularly in ca- 
se wherein the patient undergoing the intervention 
is affected by an advanced calcification of the mi- 
tralic annulus that does not allows the annulus to 
be exposed at the level of the atrium in order to be 
easily reached by the surgeon. 

In connection thereto it is convenient to point out 
that angle of the bending of the two lengths of bo- 
dy ID is 'suitably comprised between 120° and 15D°, 
particularly an angle of 135° proved to be optimal . 

As regards the material by which the instrument of 
the invention is made, it will be a not expensive, 
biocompatible plastic material, as PVC. This will al- 
low a disposable instrument to be supplied together 
with the valvular bioprothesis, that is not going to 
be reutilized, thus avoioing any problem of sterili- 
zation • 

To the persons skilled in the art it will be evident 
that the invention is not limited to the shape there- 
of here described and illustrated and that the same 
can be made in a different way. provided that the 
concept is respected of providing an instrument sui- 
table for supporting a valvular bioprothesis for a 
rapid and secure implant thereof and provided with 
an end having variable radial dimensions between a 
reduced dimension allowing an easy placing and remo- 
val of the bioprothesis and a maximum dimension, ef- 
ficient in keeping the sewing threads in tension and 
clear of the bioprothesis support. 
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In viEU of what stated above, all instruments will be 
in the invention scope, having at one end expandable 
means, of mechanical, hydraulic or other kind, besides 
the pneumatic means her;^ described and illustrated. 
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CLAIMS 



ni^tf^'"'""* i"*^"^ed to be used in surgery for im- 
?ion in t'h ?ioprothesis in .itra/ic posL 

tion, in the mitralic annulus of a oatient-Q ho=^+ 

of a synthetic material, substantially consistino of 

te/t"o"oi'cp?r' I''' cusps'ccpjX p'o n- 

nr integral thereu,ith, and nf three naos 

Sort": bv°L: °^/ni.al origin operati.ely sup- 

ported by the support (CR) and is intended to be fun- 
ctionally united to the mitralic annulus, deprived 
Of ts o.n .itralic valve, by .eans of seJing threads 

and^InTff""''-'"""*^" ^" -""1- 

and in a flange integral with the base (BA) whirh 

rlls~ irr'^'^'' ^ '^'^ Ciol'haiirg^^' 

(23) for ihp hl' ^T.""" ^ «"PP°rting Lans 

1^3; for the bioprothesis adapted to vary its nnsl 

lTnl^T,:ll\°' ''''' '''' Bcco^di;g%S°the" 

Bxial dimensions of the bioprothesis; a member (11) 
having a circular cross section mounied on She Jirst 

:ondlt\' nXn"t%%"e^rCl3)T V^^''^ 
.ioprothesis and ta^ oVt^ih^eo^f: TJ^lltA^T. 

feast eo'l trth" T '''' ^ dia^'te'r at 

(23) durini ^^^""^t^^ of the supporting head 

thesis in DlBco introducing the biopro- 

the 'Lier'cil! " ' " 
(FL) t^avoid thrt '.?' '"P" ""^'V 

Of the\rp".rs\s"anreU"a\tTit'" ^"^ 

CR); and controlling .eanr;o"^'he\e:b r'^1^Tr:n- 
-°""^:.rc":d^tio^nro^^ thV::mb-r-c$iT - 

b^la^bry' no')"h:s'"' '° ^'^^^ 

(^1) ed,a?enV°ti Ihe^ f^Vt^lr (^3^) \^^^%^r 

a""u^p\^rfacT?I^rrec"---^" -- C-) "r%:eS?i"g 
(BA)'a'nd an"n egrers^er^e'fL') ^^°P-thesis base 
ternal thread (25) ^ Provided u,ith an in- 

(10) so th!f I: "'^^^^^"Q thread (21) of the body 

^it^re^:c:\:%^:'^jr:sS°:nr(i3r ^^^^"^^-^ 

selected screwing sleeve (24 ) on tn ""h 

H Bieeve (2i*) on threaded length (21). 
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•3. Instrument according to claim 1, wherein the body 
(ID) has a bented shape and forms an angle (V ) com- 
prised betuieen 12D° and 150° in order to make easier 
the introduction of the dioprothesis in place. 

if. Instrument according to claim 3, wherein the ben- 
ding angle is 135°. 

5. Instrument according to claim 1, wherein said mem- 
ber (11) comprises an inflatable little ball (11) in- 
cluding a flat upper portion (18) and a skirt depen- 
ding therefrom (19), the mouth (12) of which is sea- 
lingly fitted on the first end (13) of the body (10) 
that holds the supporting means (22) for the biopro- 
thesis, which ball (11), when inflated, is shaped as 
a molar tooth having such a diameter to engage with 
the sewing threads (FL), and wherein said body (10) 
is hollow and has at the second end thereof (15) val- 
ue means (1^*) allowing a gas under a slight pressure 
to be introduced and extracted therefrom. 

6. Instrument according to claim 5, wherein said co- 
trolling means comprise inflating means (16) for the 
ball (11) adapted to be connected to the second end 
(15) of tubolar body (10) and introduce air under a 
slight pressure therein through valve means (lif) and 
to act on the valve means (1^) to cause the air in- 
fla.ting the ball (11) to come out therefrom. 
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